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'e ha"c conservatioll of mass 

I iJp - 0 'T"5t- , 

tIiscuf;sed the total momentum also 

= 0, (3) 

slit wid tho 
)i~h so on the left side of (1) and (2) 
. (I) and (2) we gct 

1/0\ X (V' X VII) 
(4) 

+ (21/n + 71') \(\" ·vn), 

arried hy the normal fluid such that 

vl1fJ- t (5) 

to bc conserved, \"' q. = 0 and 

\fJ = q' \fJ, (6) 

) simplified to give 

I 

I 

- P.(v. ,\)v. - Pn(vII,\")vn , (7) 

me assumptions which will later be 
kc the z axi:; along the length of the 
ors in these dir('l'tions are e: and e r , , 

T = T(z) (8) 

1/n(Z). \Ye furth('r n~"ume that the 
smull t'ompareu to the othcr terms, 

lted into .r and Z l'omp011<'nt::.: to gi"e~ 

, d~fJ 
1/11 + 71 )q -( ., 

( z" 
(\:l) 

he ht':tt (,lIrrcllt dt'JI~it~· appears :ue not 
we contillue to u~c IIH' boldface nOlalioll 

and 

ap 
ax 
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, dq d{3 
(1/11 + 71 ) -d -d ' .); Z 

75 

(10) 

Equation (9) may be soh"ed if we assume that the second term on the right is 
small, i.e, 

(11 ) 

(Justification for this assumption will be gi,"cn later.) Subject to the condition 
q = 0 at t.he slit boundarie::.: ±d/ '2, the solution for q is 

= ~ - (1 _ -!X2) q 2 q d2 ' (12) 

Then the pressure gradient becomes 

a_p_ = _127111 q 
psl'd2 

(13) az 
This last equation is the ha;;is of thr so-called Allen-Hcekie rule, which specifies 
that in the limit of small .:::..1"::.: the fountain pr('St;ure Pc and thc heat current 
density are proportional and that this relationship i~ independent of the form 
of F.II , Since the right hand :;ide of (1:3) is strongly temperature dependent, 
for larger temperatlll'e differen('es this equation must be integrated to gi,'e 

P P j Tl 1271n q dz r 

~ z = c = - To ps1'd2 dT dT. (I-! ) 

In order to obtain the r('lutionship het\\"('en Pc and q for large t('mpemture dif
fcrenccs it i., therefore neeessary to obtain an expression for dT dz as a function 
of the t-emp('rature along th(' length of the slit, Since the temperat.ure grudi('nt 
along the lit do('.,; dep(')ld upon F," , as ,,-ill he SCen bclo\I-, it is obvious that the 
fp\ationship brtlY('en Pi and q must for large temperature clifferelwes also de
pend upon Fsn ' 

\\" e now wish to finel an expre:;sion for the tempemture gradient. To do so we 
must postulate a parti<'lllar form fol' the frictional f01"<:e F," . "'e shall ('OI1('('n
trate onr attention upon till' (;orteI"-·:\[('llink type of force, ,,-hich "'r "hall write 
in the "'light l~' generalizrcl form 

F sn (v. - vn) = .·lp_.PIl ( I V, - Vn I - vc ) ",-I (v. - vn ) Iv. - VII I > Vc 
(1;» 

I V. - Vn i < Vc ' =0 

IIere .-1 is the (t('mpf'raturc deprndcllt) (;ort('!' ·:\[dlink ('oeffi("i('nt. v,. I;; :t 

(possibly temp('ratur(' d('prntirltt) ('ritintl ,'('lo('ity. and III ha~ III \"~lI'!(lliS rx -
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